Effects of in vivo SIN1 treatment on nitrovasodilator relaxation and on EDRF-mediated responses in rat aorta.
SIN1 (the active metabolite of molsidomine), nitroglycerin, and endothelium-derived relaxing factor (EDRF) produce vasodilation by activation of soluble guanylate cyclase. Therefore, prolonged exposure to SIN1 might affect not only the responses to SIN1 itself and to nitroglycerin but also to EDRF. In vivo treatment of rats consisted of subcutaneous injections of either SIN1 (60 mg/kg) for the treated group or placebo for the control group, twice daily for 3 days. Thoracic aortas from the treated group were threefold and sixfold less sensitive to nitroglycerin and SIN1, respectively. The endothelium-dependent relaxations to acetylcholine were, nevertheless, similar in both groups. Moreover, the concentration-response curves to phenylephrine, which are known to be modulated by the endothelium, were similar in both groups. In addition, incubation with methylene blue (10 microM for 30 min), which blocks the vasodilator action of EDRF, potentiated in the same way the contractions to this alpha-adrenergic agonist. The increase in resting tone induced by methylene blue incubation was also equivalent in the two groups. The present results show that SIN1 treatment for several days in rats is associated with slight tolerance development not only to SIN1 itself but also to nitroglycerin, while the endothelial function remains operative. We conclude that the mechanisms involved in the activation of guanylate cyclase by SIN1 and nitroglycerin are probably different than those of EDRF-mediated responses.